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Unit Plan

The Question of Biofuels
F1.1

AforL - formative
feedback bias/logical
arguments

Plant Mind Mapping
Intro. Growth Lab
F2.2,2.4;A1.1,15

AasL — mind map
AforL — growth lab
method check

Succession
F3.4,3.5;A1.1,1.11

AforL — teacher
observation of group
work

Recent Research
Introduction

Computer Lab

Begin Growth Lab
F2.2,2.4; A15

Jack Pine Cones F2.1,
3.5

Review
Gymno/Angiosperms
AforL — Teacher checks
for understanding as lab
begins

Recent Research Biodiversity Plant Reproduction Progress Check The History of
Day 2 F3.4,3.5 F2.4,3.3 (Research/Growth Lab) | Agriculture
Introduction to F1.2
Computer Lab Agriculture in Society
F1.2
AasL — Progress self-eval
Review Quiz Plant Tissues Transport Qualitative Tissue Lab Work Period*
F2.3,3.1 Exit Card F2.3,2.4,3.1
Moncots/Dicots F2.3,3.1
F3.2,3.3 AforL—EXxit card: 3 things | AforL — formative
learned; 3 questions | still | feedback on in class
AofL have work
Transpiration Dry Lab Growth Lab Work Presentations** Review Test**
F2.3,3.1,3.4 Period***
Al.6,1.8,1.10,1.11 AofL AofL
AofL — marked in-class AasL—peer and self-
lab AasL - Students work assessments

together on lab results
and analysis

* Note: There should be a weekend between this work period and the presentation date

**Note: This date is somewhat flexible and would be agreed upon by the teacher and the students.

***Note: This lab will be due after the test on a date chosen by the students and teacher together; when turned in it will
be Assessment of Learning.
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1. Recent Research Developments: Self-Sustaining Communities

Course: Grade 11 Academic Biology Course Code: SBI3U

Unit Title: Plants Topic: Self-Sustaining Communities (2 days)

Lesson Title: Research in Self-Sustaining Agriculture

Category: Relationships Amongst Sciences, Technologies, Societies and Environments (STSE)

Curriculum Expectations addressed:

Al.3 identify and locate a variety of print and electronic sources that enable them to address research topics ...

Al.7 select, organize, and record relevant information on research topics from a variety of appropriate sources, including
electronic, print, and/or human sources, using suitable formats and an accepted form of academic documentation
Al.9 analyse the information gathered from research sources for logic, accuracy, reliability, adequacy, and bias

F1.1 evaluate, on the basis of research, the importance of plants to the growth and development of Canadian society
(e.g., as a source of food, pharmaceuticals, Aboriginal medicines, building materials, flood and erosion control; as a
resource for recreation and ecotourism) [IP, PR, Al, C]

F1.2 evaluate, on the basis of research, ways in which different societies or cultures have used plants to sustain human
populations while supporting environmental sustainability (e.g., sustainable agricultural practices in developing countries
such as crop rotation and seed saving; traditional Aboriginal corn production practices) [IP, PR, Al, C]

Assessment Tasks/Activities, Strategies and Recording Devices:

Tasks/Activities Assessment Strategies Assessment Types | Recording Devices
-Class Discussion -observation AforlL -teacher notes
-Expert Research Groups -concept map and AaslL -concept map
-Critical analysis of research | presentation AoflL -rubric

-Ecological Design research | -advertisement

Instructional Focus:

Teaching/Learning Strategies: Student Groupings:
o Ted Talk Video followed by discussion and questions e asaclass
e Research in groups, create concept maps and present | e groups of 3-4 self-determined
o Ciritically analyze research networks e predetermined pairs based on
e Research components of ecological design and ability

produce advertisements

Differentiation Strategies:
For research groups: roles ( researcher, concept mapper, speaker) are self-assigned.
Advertisements: option of topics, option of any medium i.e. poster, video, audio, pamphlet, etc.

Adaptations/Accommodations for Exceptional Students:

For the video subtitles are possible, video also posted online for later viewing.

For discussion write all questions large and neatly on the board and read aloud.

For group research scaffolding for exceptional students can be provided in concept mapping.
For research assignment extend due date if need be. Spend time on building research skills.

Notes and Reminders

-this is a two-day lesson plan, both days meet in the computer lab
-collect concept maps
-ensure students get class time for research assignment and leave with a topic and an article
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Lesson Outline Day 1

Objectives (learning goals): By the end of the class the students will be able to describe one
current research project in detalil.

20

Inspiring self-sustaining community in other cultures

Show Green School video:
http.//www.ted.com/talks/lang/en/john_hardy m
y_dreen_school_dream.html|

Discuss the self-sustainable community shown in
the video

Rationale for choice of
T/L Strategy:
-Introduces the topic of

sustainable communities
in different cultures
-Students get to discuss

40

10

8 e Ask students if they know what biofuels, renewable | amongst peers
8 bioenergy, biomass feedstock and self-sustaining -Teacher can gauge
.‘EE communities are. prior knowledge
How is Canada striving towards a self-sustaining Rationale for choice of
community? T/L Strategies:
e Divide students into 8 groups -Makes the connection
e Assign each group a number from 1-8. Each between sustainable
number corresponds to an ABIP network (Appendix | Communities in other
A cultures and in Canada
) -Students will become
e Each member of every group is assigned the role of aware of government-
researcher, concept mapper, or speaker. funded research
e Students have to research their network and projects in Canada
organize their information in the form of a concept | -Students get the
map. opportunity to engage
in their own research.
-Concept mapping
refines organizational
skills and make it easier
5 for students to
B understand each
< network
e Speaker will present information about network to | Notes:
5 . the class in a 2-3 minute presentation. Class in the computer
g2 lab
T Q9
S A
c T
S &
- e Conclude class and discuss what will happen in
Eﬁ § the next class
Z 0
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Lesson Outline Day 2

Objectives (learning goals): By the end of the class students will have begun research into one
aspect of ecological design.
By the end of the project the students will be able to argue in favour of their chosen aspect of
ecological design using their research.

20

Thinking critically about current research in Canada:

Review research networks studied in last class.
Write networks on board along with main purpose.
Students Form expert groups again and critically
evaluate the value of each network.

Pose questions about how it is valuable and if the
amount of money being spent on it is valid. Do you
support the research?

In their groups ask students to decide which
network they found most important and valuable.

Rationale for choice of
T/L Strategy:

-This will require students
to think critically about
current research
-Students will get a
chance to debate
amongst peers about
what is more important
for Canadian

Next Steps

Finish for homework. Students will get one more
work period later in the unit, but should plan on
doing much of this project on their own time

8 e One representative from each group voices their agriculture practices
8 opinion with regards to how the particular network | -Gives students an
£ will be most beneficial in reaching a self-sustaining | opportunity for
= society in Canada to the rest of the class.
_ What are the components of a self-sustaining Rationale for Choice of
50 community? T/L Strategy:

e Pick an aspect of ecological design -Gives students the
(permaculture, ecological building, green chance for individual
production, alternative energy, etc.) find an article | research outside of class
on that topic. -Giving options

e Create infomercial/ advertisement in the form of differentiates project
pamphlet, brochure, poster, video, or audio. -Students will learn

5 aspects of ecological

S design in depth

<

_ e Students will make a video (5 mins) of their Note: This class will take

n/ infomercial advertisement put it on Youtube and place in a computer
a | g send me the link lab.

g2 e Teacher wil embed all videos on Prezi and show it

o Q the class

S A

g€ g

S &
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Teacher Notes

Lesson Plan: Self-Sustaining Communities
Grade and Unit: Grade 11 - Plants: Anatomy, Growth, and Function

Minds On (20 minutes):

1. Have key words (biofuels, alternative renewable energy, permaculture, self-

sustaining) written on the board. Ask students to think about them while
watching the video.

Show Ted Talk video (14 minutes): This inspirational video will open a window into
self-sustaining communities in other cultures for students.
http://www.ted.com/talks/lang/en/john_hardy_my_green_school_dream.html
Discussion (7 minutess): After the video, ask students to highlight techniques
being used in the video, and draw connections back to how/if they can be
implemented in Canada. Probe students for knowledge of biofuels,
biochemicals, renewable bioenergy, permaculture, etc.

Group Research (50 minutes):

1.

2.

Introduce Agricultural and Bioproduct Innovation Program (ABIP) and the 8
research networks.

Divide class into 8 groups of 3-4 students, number groups 1-8 and assign each a
ABIP network.

Each student in every group will be assigned a role of researcher, concept
mapper, or speaker.

Direct students to resource sheet posted online (appendix A), for starting off their
research. Give students 25 minutes for research.

Instruct concept mappers in each group to organize their researched
information into a concept map. (Note: At this point in the term students have
been taught concept mapping)

Speaker from each expert group will present their findings to the class with help
of concept map in 2-3 minutes.
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Day 2:
Consolidation for previous day’s work-Thinking Critically about Current Research (20
minutes):
1. Ask students to return to their expert research groups.
2. Ask students to come up to the board to write down a research network studied
the previous day and the main goal of the research conducted in that network.
3. Ask students to think about the value of these research networks. Pose questions
like which network they think is most valuable and why, is the amount of money
funded for it valid? How will it help create sustainable communities in Canada?
4. One representative from each group will voice the groups’ opinion to the rest of

the class.

Components of Ecological Design Research Assignment (50 minutes):

PoODE

o o

Introduce assignment (Appendix B) to the class and assign pairs.

Go over required elements of the advertisement and the rubric provided.

Rest of the class time will be spent working on the assignment

Supervise students during research time, make sure students leave knowing their
topics and having found at least one scientific article.

Students have option of what medium they use for advertisement.

Once students have made their infomercial/advertisement ask them to make a
5 minute video of it and post it on Youtube. Once students send the Youtube link
embed videos on Prezi to show to the class. (Note: This will not happen during
class but sometime later in the unit)
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Appendix A: ABIP Network Resource List

Agricultural Bioproduct Innovation Program:

http://www4.aqgr.gc.ca/AAFC-AAC/display-afficher.do?id=1314803481043&lang=eng

1.

Industrial Oil Seed Network (IOSN):

http://agwest.sk.ca/events/plantbio-oils08/Grushcow.pdf

Cellulosic Biofuel Network (CBioN)

http://www.cellulosic-biofuel.ca/cbnwiki/Main_Page

Canadian Triticale Biorefinery Initiative (CTBI)

http://www.ctbi.ca/

Sustainable Cropping System Platforms for Biodiesel Feedstock Quantity
and Quality (SBQQ)

http://www.4fcrops.eu/pdf/madrid/Harker.pdf

Agricultural Biorefinery Innovation Network for Green Energy, Fuels and
Chemicals (ABIN)

http://www.abin-ribba.com/

Feed Opportunities from the Biofuels Industries (FOBI)

http://www.ddgs.usask.ca/Portals/0/About FOBI Fll Mar9 2010.pdf

Pulse Research Network (PURENet)

http://www.pulsecanada.com/food-and-nutrition/research/on-going-research-

projects

8.

BioPotato Network

http://bioatlantech.nb.ca/site/news/item/46
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Appendix B: Student Handout
Advertising Components of Ecological Design Research Assignment

1. Research an aspect of ecological design seen in the Ted Talk
(permaculture, ecological building, green production, alternative energy,
etc.). Research must consist of at least one scientific article.

2. Create an infomercial/advertisement for your component of ecological
design in the form of pamphlet, brochure, poster, video, audio, (Other
mediums require teacher approval). The advertisement/infomercial must
include:

Who will the type of ecological design help?

What is this type of ecological design?

Where is this type of ecological design going to be used?

When will this type of ecological design be implemented on a test

scale? On a broader scale?

Why is this type of ecological design beneficial to the people

involved? To the country? To the planet?

f. How are people going about implementing this sort of ecological
design?
g. What is the future vision/direction of the research?

3. Make a video (5 minutes maximum) of the infomercial/advertisement. Put
it on Youtube. Send the link to the teacher for the class to watch.

4. Be aware of the project requirements by making reference to the
attached rubric.

QooToY

®
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Appendix C: Teacher Copy of Student Handout
Advertising Components of Ecological Design Research Assignment

1. Research an aspect of ecological design seen in the Ted Talk

(permaculture, ecological building, green production, alternative energy,

etc.). Research must consist of at least one scientific article. Note:

Teacher will inform students of the types of articles they can use for

example, Scientific American, National Geographic, New York Times

science section. The teacher should also make clear that the students are

encouraged to use peer-reviewed journal articles from periodicals such as

Science and Nature. The teacher should help the students to know how

lot locate these articles.

Create an infomercial/advertisement for your component of ecological

design in the form of pamphlet, brochure, poster, video, audio, (Other

mediums require teacher approval). The advertisement/infomercial must

include:

Who will the type of ecological design help?

What is this type of ecological design?

Where is this type of ecological design going to be used?

When will this type of ecological design be implemented on a test

scale? On a broader scale?

Why is this type of ecological design beneficial to the people

involved? To the country? To the planet?

f. How are people going about implementing this sort of ecological
design?

g. What is the future vision/direction of the research?

ao0oToY

®

3. Make a video (5 minutes maximum) of the infomercial/advertisement. Put

it on Youtube. Send the link to the teacher for the class to watch.

Notes:

Before the students leave this class the teacher should have recorded
who is working together, what ecological design they are studying, and
what type of infomercial/advertisement the students will be working on.
This project assumes that the students have had a chance to make videos
for class before as plants is a later unit, so creating a video should not
require an in class lesson, but students my request extra help at lunch or
after school.

The teacher is expected to check in with the class over the course of the
unit to see how the research projects are progressing.

The teacher will hand out the rubric with the assignment and go over the
requirements. The rubric will also be review during the work period at the
end of the unit.



Appendix D: Advertisement Research Assignment Rubric

Level 1

Level 2

Level 3

Level 4

Students demonstrate limited

Students demonstrate some

Students demonstrate

Students demonstrate thorough

errors.

errors.

errors.

) ,E’ knowledge and understanding | knowledge and understanding considerable knowledge and knowledge and understanding
% ° regarding the area of research | regarding the area of research understanding regarding the regarding the area of research
2 g including only some of the including most of the required area of research including all of | including and going beyond the
% g required elements. elements. the required elements. required elements.
c C
X 2 Facts are not accurate. A few (2-3) facts are accurate. Accurate facts (4-6). Substantial accurate facts (7+).
Limited planning skills are Some planning skills are evident | Considerable planning skills are Thorough planning skills are
evident in their selection of in their selection of included evident in their selection of evident in selection of included
c included material: Article was material; Article is somewhat included material; Article is material; Article is highly scientific,
3 -% not relevant. relevant. relevant. shows exemplary relevance.
9 o
§ g Limited analysis skills are Some analysis skills are evident in | Considerable analysis skills are | Thorough analysis skills are evident
E 2 evident in the interpretation of the interpretation of the evident in the interpretation of in the interpretation of the
- = the research. research. the research. research.
Connections were limited Connections were somewhat Connections were considerably Connections were thoroughly
between the science and life | strong between the science and | strong between the science and | strong between the science and
c in Canada. life in Canada. life in Canada. life in Canada.
o
© Knowledge gained through Knowledge gained through Knowledge gained through Knowledge gained thorough
% research is transferred with research is transferred with some research is transferred with research is transferred with
Q limited ease to foreign contexts ease to foreign contexts considerable ease to foreign through ease to foreign contexts
< contexts
Organises thoughts and work Organises thoughts and work Organises thoughts and work Organises thoughts and work with
with limited effectiveness with some effectiveness with considerable effectiveness thorough effectiveness
5 considering the audience; not considering the audience; considering the audience; considering the audience; very
T engaging. somewhat engaging. engaging. engaging.
o
5 Uses the vocabulary and Uses the vocabulary and Uses the vocabulary and Uses the vocabulary and
g terminology with limited terminology with some terminology with considerable terminology with thorough
8 accuracy; many grammatical accuracy; some grammatical accuracy; few grammatical accuracy; ho grammatical errors.




Appendix E: Scaffolding: Concept Map Template

What

Who

How

Questions

Where

When

Future
direction
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2. History: Sustainable Agriculture

Course: Grade 11 Academic Biology Course Code: SBI3U

Unit Title: Plants Topic: Sustainable Agriculture

Lesson Title: Yesterday, today, and tomorrow’s sustainable agriculture

Category: Nature of Science (NOS) — how we learned about sustainable agriculture

Curriculum Expectations addressed:

Big Idea: Plant variety is critical to the survival and sustainability of ecosystems

Al.1 formulate relevant scientific ... to focus inquiries or research

Al.3 identify and locate a variety of... electronic sources ... to address research topics fully and appropriately
Al.7 select, organize, and record relevant information on research topics ...

Al.9 analyse the information gathered from research sources ...

Al.11 communicates ... in writing, ... in electronic presentations, using... a variety of formats ...

F1. evaluate the importance of sustainable use of plants to Canadian society and other culture

F1.1 evaluate, ..., the importance of plants to the growth and development of Canadian society ...

F1.2 evaluate, ..., ways in which different societies or cultures have used plants to sustain human populations while
supporting environmental sustainability

F2.4 investigate various techniques of plant propagation

F3.4 describe the various factors that affect plant growth

Assessment Tasks/Activities, Strategies and Recording Devices:

Tasks/Activities Assessment Strategies Assessment Types | Recording Devices
e Gallery Walk e Student presentation As/ For Learning e Time map
e time map e Collect “Time Map” e Online posting
e Research e Online record of posting

Instructional Focus:

Teaching/Learning Strategies: Student Groupings:
e Gallery walk 3-4 people per group; teacher-made,
e Time map mixed ability

e Online research

Differentiation Strategies:
e Forthe “wallwisher” research posting, students can choose to post up a video, picture, or document
related to any concept that falls under sustainable agriculture(differentiated for interest)
e Time map incorporates illustrations and text (differentiated for learning style)
e When constructing the Time Map, students have the option of using the textbook, having discussion with
peers, or using the internet as a resource (differentiated for ability)

Adaptations/Accommodations for Exceptional Students:
e Exceptional students will be provided with assistive technology when researching(larger keyboards and
larger screen)
e Instructions for each activity will be written on the board in large clear handwriting
e Exceptional students may be given extra time when researching

Notes and Reminders

. Teacher will have to provide each group with 2-3 different magazines for gallery walk
. Should remind students the day before to bring in their laptops and textbooks

. Photocopy the “case study” handout beforehand

Sources

Galbraith, Donald I. McGraw-Hill Ryerson Biology 11. Toronto: McGraw-Hill Ryerson, 2001. Print.
Dookhan, Isaac. A History of the Virgin Islands of the United States. Kingston, Jamaica: Canoe, 1994. Print.
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16

Lesson Outline

method of a

Objectives (learning goals): By the end of class students will be able to describe at least two methods of
sustainable agriculture.
By the end of class students will be able to state biologically, with reference to growth factors, why a given
riculture is or is not sustainable.

15

Magazine Gallery Walk:

Students will be trying to answer the question: Why are
plants important to society using cut-out pictures from a
magazine

1. Students will be placed into groups of 4

Materials and Resources

Required
Class laptops
Old magazines
Scissors

c 2. Each group receives 1-2 different magazines Glue
@) 3. Groups must cut out one image that they feel answer Paper
8 the above questlon and .wrlte a sentence to explain Handouts
£ 4. They glue pictures to a piece of blank paper
= 5. Gallery walk and group sharing
Case Study and Time Map
1. Students will remain in their groups of four
2. Each group will receive the “cotton” case study. Refer to
Appendix Al
3. Students will be given 15 minutes to analyze the case
study
4. They will then create a Time map (refer to appendix A2)
on chart paper. Students can flip to section16.3 (pages
598-611) in their textbooks as a resource when
completing the “past” and “present” section of their
mind map. The internet can be used for the completion
5 of the “future” section
S 5. Each group will then be given 2 minutes to present their
< time map to the class
Wall Wisher Key Vocabulary
1. Students will use their laptops to go onto the following e Sustainable
g site: http://www.wallwisher.com/wall/oiseplant agriculture
®© 2. They will then research an answer to the following e Crop rotation
I queston . . o e Agribusiness
g a. What |’s one.susgalnable agricultural practice in e Soil amendment
= 5 Foday S society” . . e (others
@ = 3. They will then post (twefatz‘the{thoughts and links to depending on
oo resources on the group’s “wall
e (An example of a “wall” is shown in appendix A3) research)
Glogster posters http://www.glogster.com/
e Students will go home and look through their peer’s
8 Comments and references
% o They will then choose 2 comments they found interesting
g and create a online poster to bring in to class for group
z

discussion the following day
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Teacher Notes

Lesson Plan: History of Sustainable Agriculture
Grade and Unit: Grade 11 - Plants: Anatomy, Growth, and Function

Content:
Minds On: (15 minutes)

1. Organize students into groups of 3-4. Hand out 1-2 magazines, 1 pair of scissors, 1
blank piece of paper, and 1 stick of glue to each group

2. Present the question, “Why are plants important to society?” by writing it on the
board.

3. Give students 5 minutes to discuss in their groups what they think the answer to
the question is. They are then going to flip through the magazines and cut out
one image that best represents their answer. The image is then placed onto a
blank piece of paper with a quick explanatory note.

4. Once students are done, they will do a gallery walk around the room to see all
the other group’s images. During this time they will be placing a check mark
beside the image if they agree with their opinion, a question mark if they are not
too sure of the image, or an exclamation mavk if they really feel that the image
was very insightful

5. After the gallery walk, have a 5 minute class discussion where students shared
their answer to the question

Action (40 minutes):
1. Have students remain in their groups.
2. Each group will receive the “cotton” case study handout. See Appendix Al
3. Students will be given 15 minutes to analyze the case study
4. Each group will be given 1 piece of chart paper. They will then create a Time
map (refer to appendix A2) on chart paper
a. Students can refer to section 16.3 ( pages 598-611) in their textbooks when
completing the “past and present” sections of the time map
b. For the “future” section of the time mayp, students are encouraged to try
and think critically and creatively to come up with their own unique idea.
If they are having difficulty, then they are allowed to use the internet as a
catalyst for their brainstorming.
5. Each group will then be given 2 minutes to present their time map to the class
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Consolidation: (15 minutes)

1. The day before class, log onto www.wallwisher.com and create a wall with the
instruction, “Share at least one sustainable agricultural practice in today’s society”

2. Sign up ahead of time to get a set of laptops for the class. (This assumes the school
has this available, if not other options include having student bring in laptops if
possible, using cell phones with internet access, and booking a computer lab).

3. In class students will go onto the “wallwisher” wall you made and will research and
post up their findings.

a. An example of a completed wallwisher is
www.wallwisher.com/wall/oiseplant

4.  This “wall” will be a way for students to share their research with their peers. This is

also a way of keeping them accountable for researching.

Next steps: (5 minutes)

=

Tell students that they will have to go home and visit the classes “wallwisher” wall.

They will spend some time looking through their peer’s wall wisher posts

3. They will then choose one of those posts that they thought was the most
interesting

4. They will then create a small informative poster on Glogster.com that has

pictures and texts that explains each of the sustainable agricultural

practicesthey chose.

These posters will be used for an opening discussion in the next class.

Note: It is assumed this late in the term that the students have used Glogster for

another class assignment and so this homework project should only take 15-20

minutes.

N

oo
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Appendix Al: student handout
Case Study:

During 1770 to 1860, slave trade flourished in America. Growing cotton was a
very lucrative business, and many slaves were needed to help grow and harvest the
cotton crop. Cotton was the only crop that was grown on many of the plantations,
because cotton was the most profitable cash crop.

When these plantations first started becoming established, large amounts of
cotton crop were successfully harvested. However, as each successive year passed by,
many of the plantation owners were puzzled at how there a decreasing amount of
cotton was being produced from their fields. In fact, some slave owners had to start
selling some of their slaves in order to cope with the gradual loss in cotton production
each year. After several successive years, some of the plantations had to close down
since no cotton was able to be produced from the land.

In your groups, brainstorm some of the possible agricultural causes for this loss in
crop yield. Once your group has arrived at a conclusion and a well developed

explanation, illustrate and explain your answer using a Time Map.
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Appendix A2: Time map instructions

Hand each group of students a large piece of chart paper and a couple of different

coloured markers. Have each group draw a Time map template as illustrated below.
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1. Once each group has drawn their mind map

2. They will illustrate the agricultural practice mentioned in the case study in the “past”
portion of the mind map.

3. They will then, in point form, evaluate whether or not this practice is sustainable and
give some supporting reasons for their decision

4. They will then identify a agricultural practice that is done in today’s society and also
evaluate and explain their reasoning

5. Finally, they will brainstorm what they think the future holds in terms of agricultural

practices. They will also illustrate and give an explanation for their choice.
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3. Wet Lab: Growing Radish Plants

Course: Grade 11 Academic Biology Course Code: SBI3U

Unit Title: Plants Topic: Growing plants from seed

Lesson Title: (varied as this lesson happens over 3 periods)

Category: Skills of Inquiry and Communication

Curriculum Expectations addressed: (note over 3 periods and work at home)

Big Idea: Plants have specialized structures with distinct functions that enable them to respond and adapt to their
environment.

Al.1 formulate relevant scientific questions ... formulate educated hypotheses to focus inquiries or research
A1.5 conduct inquiries, controlling relevant variables, ... collect observations and data

Al.6 compile accurate data from laboratory ... organize and record the data, using appropriate formats...

Al.8 synthesize, analyse, interpret, and evaluate qualitative and/or quantitative data to determine whether the
evidence supports or refutes the initial prediction or hypothesis ... identify sources of bias and/or error;

A1.10 draw conclusions based on inquiry results and research findings, and justify their conclusions ...

Al.11 communicate ideas, plans, procedures, results, and conclusions orally, in writing, ..., (laboratory reports)...
F2. investigate the structures and functions of plant tissues, and factors affecting plant growth;

F2.2 design and conduct an inquiry to determine the factors that affect plant growth (e.g., the effects on plant
growth of the quantity of nutrients, the quantity and quality of light, and factors such as temperature and water
retention or percolation rate) [IP, PR, Al]

F2.4 investigate various techniques of plant propagation (e.g., leaf cutting, stem cutting, root cutting, seed
germination) [PR]

Assessment Tasks/Activities, Strategies and Recording Devices:

Tasks/Activities Assessment Strategies Assessment Types | Recording Devices

e Design experiment e Peer feedback For/of learning Notes from peers and
e Begin experiment e Teacher check in teacher; summative

e \Write report e Summative report marked with checklist

Instructional Focus:

Teaching/Learning Strategies: Student Groupings:
e Labwork e 3-4 students; teacher made; mixed
e Work at home (if not appropriate for class can be adapted ability

to do the work during class time)

Differentiation Strategies:

e For interest: students have choice as to what factor to test.

e For ability: This lab can be done very well with factors tested ranging in difficulty and level of
understanding.

Adaptations/Accommodations for Exceptional Students:
e Accommodations can be made on a case-by-case basis; method designed by students
e Allinstructions will be given verbally and in writing using an easy-to-read font

Notes and Reminders

e This lab would be conducted over 3 lessons. They will be described in detail later

Sources
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Overview of the Three Lessons Involved in this Wet Lab:
Teacher Notes

1. Introduction of Project/Plant Growth Lab
2. Begin Plant Growth Lab/ Plant Mind Mapping
3. Finish Plant Growth Lab

Note: The first 2 lessons occur near the beginning of the unit in order to allow enough
time for the plants to grow. Approximately 2 weeks is sufficient to grow sprouts from
seed.

Introduction of Project/Plant Growth Lab

This lesson is mostly a work period for two different activities. The students will work on a
small research project which will be introduced during this lesson as well as the
introduction to the growth lab. | will only describe the lab. On the first day students will
be informed that they will be creating their own method for this lab. It is assumed that
this unit will be taught near the end of the course so that the teacher has had a
chance to get to know the student’s abilities when it comes to writing lab reports, as this
is made up by the students themselves.

During this lesson the students will be given the attached outline, which will also be
explained verbally, allowing time for questions. The teacher will specifically ensure that
the idea of controls is well explained. In addition, it must be clear to the students that
they should be testing for optimal conditions, therefore if they will be testing
temperature they should use moderate temperatures and not try to grow their plants
outside in January.

Most of the lesson is a work period for students to write their purpose, hypothesis and
method, all of which must be approved by the teacher prior to beginning the lab.

Begin Plant Growth Lab/ Plant Mind Mapping

This class will mostly be devoted to getting the students started with their labs. By
planting their seeds together they can ensure that all of the group members have
begun on the same day, at the same time, and in the same way. This eliminates
confusion of doing the planting alone.

Finish Plant Growth Lab

This is a work period. The students have been growing their plants at home and have
been recording their progress. During this period they will get together, will bring in their
plants to show their group members, so that final observations can be made together.
All the data can be shared at this time and the groups can work on their analysis,
conclusions and discussion.
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Appendix A: Student Handout
The Project

You will work in groups of four to collect data regarding how well plants grow in various
conditions. In this project each student will grow plants from seed in their homes for 2
weeks. During this time each student in the group will take care of the plants in the
same way and will record how the plants are growing at identified intervals. Your
groups will be designing and conducting the experiment together but you will write
individual lab reports. The stared sections below will be shared.

Your lab report should be written in the 39 person. You should not use personal
pronouns like |, me or we.

Introduction: Why is this topic worth studying? (1 paragraph)

*Purpose: What are you testing? (1 sentence)

*Hypothesis: What do you think will happen? (1 sentence)

*Materials: What will you use? (list, be specific)

*Method: How will the experiment be conducted? What do you need to control?
(numbered instructions)

*Observation: Both qualitative and quantitative observations from several points during
the month. Should be presented in an organized way.

Analysis: What do your observations show? Can you present the information in a graph
or some other fashion to make your analysis clear? Remember to explain visuals.
Conclusion: What did you find? Were your results conclusive? What were your errors? (1
paragraph)

Discussion: How do your observations relate to our world? How is this knowledge used in
society? (2 or more paragraphs; explain your ideas logically and with reference to your
lab)

Day 1: You should before you leave class:

e A purpose and hypothesis

e Start on your method; it must be finished and approved before the lab begins.

e Decide who in you group is responsible for what materials to collect before the lab**

My group:

Group member Contact Information

**Note: the teacher will provide you with: seeds, 1 size of container, basic potting soll,
you must provide the materials that you need to conduct your specific test.
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Appendix B: Assessment of Plant Growth Lab
You must submit this assessment form with your lab (1 per group). The form must be
signed by the teacher to show that your method was approved before your group
began the lab. Individual labs will be collected by group to include this form.
Method approved:
Teacher’s Signature Date
Criteria Learning goals Points
Introduction One paragraph that demonstrates knowledge of the
condition being tested and why it is worth testing. The
ideas are backed up with evidence. /3
Purpose One sentence that clearly explains what is being tested.
/1
Hypothesis One sentence that outlines what the group expects to
happen.
/1
Materials A complete list.
/1
Method An ordered list. All possible controls are recognized and
accounted for (2 points). The observation schedule is
clearly laid out. /4
Observations Organized, easy to read, detailed, both qualitative and
guantitative.
/3
Analysis Uses a graphic display to show results visually. Succinctly
explains the observations as seen in the display.
/3
Conclusion One paragraph states any conclusions that can be
made or that the results were inconclusive. The
conclusion is justified using scientific reasoning and any
errors are explained. /3
Discussion With reference to the ideas found throughout the report
how these results can be related to the world and
society. At least two connections to society or the
environment must be made and those connections
should be logically justified using scientific reasoning.
Possible further research can also be discussed in relation
to how such research would add to the results. /4
Communication | Appropriate scientific terminology is used and correctly
understood. Where necessary appropriate symbols and
notation are employed. /2

Total

/25
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Appendix C: Teacher Handout Notes
The Project

You will work in groups of four to collect data regarding how well plants grow in various
conditions. In this project each student will grow plants from seed in their homes for 2
weeks. During this time each student in the group will take care of the plants in the
same way and will record how the plants are growing at identified intervals. Your
groups will be designing and conducting the experiment together but you will write
individual lab reports. The stared sections below will be shared.

Your lab report should be written in the 39 person. You should not use personal
pronouns like |, me or we.

Introduction: Why is this topic worth studying? (1 paragraph)

*Purpose: What are you testing? (1 sentence)

*Hypothesis: What do you think will happen? (1 sentence)

*Materials: What will you use? (list, be specific)

*Method: How will the experiment be conducted? What do you need to control?
(numbered instructions) (Brainstorm ideas: pollution, sunlight, different fertilizers...)
*Observation: Both qualitative and quantitative observations from several points during
the month. Should be presented in an organized way.

Analysis: What do your observations show? Can you present the information in a graph
or some other fashion to make your analysis clear? Remember to explain visuals.
Conclusion: What did you find? Were your results conclusive? What were your errors? (1
paragraph)

Discussion: How do your observations relate to our world? How is this knowledge used in
society? (2 or more paragraphs; explain your ideas logically and with reference to your
lab)

Day 1: You should before you leave class:

e A purpose and hypothesis

e Start on your method; it must be finished and approved before the lab begins.
(Check for controls and observation schedule; students rework if not ready)

e Decide who in you group is responsible for what materials to collect before the lab**

My group: (to ensure all students can contact one another)

Group member Contact Information

**Note: the teacher will provide you with: seeds, 1 size of container, basic potting soll,
you must provide the materials that you need to conduct your specific test.
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Appendix D: Assessment of Plant Growth Lab: Teacher’s Copy
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Note: The student copy should be printed double sided and only one student (the most
responsible needs to get it signed to show that the method has been checked.

You must submit this assessment form with your lab (1 per group). The form must be
signed by the teacher to show that your method was approved before your group

began the lab. Individual labs will be collected by group to include this form.

Method approved:

Teacher’s Signature Date

Criteria

Learning goals

Points

Introduction

One paragraph that demonstrates knowledge of the
condition being tested and why it is worth testing. The
ideas are backed up with evidence.

/3

Purpose

One sentence that clearly explains what is being tested.

/1

Hypothesis

One sentence that outlines what the group expects to
happen.

/1

Materials

A complete list.

/1

Method

An ordered list. All possible controls are recognized and
accounted for (2 points). The observation schedule is
clearly laid out.

/4

Observations

Organized, easy to read, detailed, both qualitative and
quantitative.

/3

Analysis

Uses a graphic display to show results visually. Succinctly
explains the observations as see